Measurements are reported on the transverse relaxation of oxygen-17 of water in solutions of diam~gnetic electrolytes. For the/2+ ions it is shown that the effective correlation time for the quadrupole relaxation of waters in the first coordination sphere is appreciably shorter than the tumbling time for the hydrated ion. The data can be explained if the waters rotate randomly around the metal-oxygen axis in a time short compared to the tumbling time of the hydrated ion. This intramolecular rotation lowers considerably the effective quadrupole coupling. The model implies that corresponding effects should be present in proton and deuterium relaxation in water and evidence is cited vlhich is consistent with this prediction.
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For purposes of presentation of the data we will write:
where T 2 is defined as the transverse relaxation time of pure water, The 0 nuclear relaxation in pure water is given by (2) I is the nuclear spin quantum number, ~ the asymmetry parameter, Q the nuclear quadrupole moment, q the electric field gradient, and T the . c correlation time. It is the correlation time T which is expected to c increase significantly for waters bound to ions in the solution, thus broadening the resonance.
EXPERIMENTAL
The o 17 nmr experiments were done at 8.134 Me with equipment described 
RESULTS AND DISCUSSION
The experimental data are summarized in Table I that for all the ions studied.the effects are •.
-5-UCRL-19018 Table I . larger, but there is no simple way to estimate the correction. The other.
ions of Table I should give smaller corrections than magnesium ion. In what follows it will be found that the observed relaxations are much smaller than expected. It seems unlikely that the above electrostatic contribution could fortuitously produce a large reduction in relaxation for all of the ions to be discussed and therefore this possible explanation will be ignored.
2+ 2+ 2+
The effect of Mg , Cd and Ca ions on the overall line width can be estimated from Eq. (2) if one knows the quadrupole coupling of o 17 in the first coordination sphere and the correlation time -r . As c me~tioned above, the former will be assumed to be the same as for gaseous .)
where ~ is the viscosity and· r is the radius of the hydrated sphere ( 4) which will be taken to be the sum of the ionic radius of the metal ion, the ionic radius of oxygen, and the Vander Waals radius of the oxygen . . 11
The calculated values of -r at 25° are 3.8, 4.9 and 5.0 x 10- the value determ1.ned for :tV' m , which has a similar size, by a dispersion 11 measurement.
'l'he contribution to 1/ (T2dm) from this sou.rce will be These numbers are much larger than the observed values of l/(T2 m) in d   Table I . The uncertainties in these calculations can hardly account for the discrepancies. is presumed to be due to rotation of the waters about the Al-0 axis.
It is interesting that the effect is observed for such a highly charged ion as Al 3 + where the strong binding of the waters is evidenced by their 13 slow exchange.
To make a precise analysis of the phenomenon one would need the . 17 orientation of the water molecules, a more precise knowledge of the 0 quadrupole coupling tensor of the attached >-raters, and the rotational correlation time for the hydrated ion. These quantities are not presently available. Were they available it would be possible to Again the small effect of the metal ion implies that there is a much faster correlation time than the tumbling time of the hydrated ion.
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Calculation shows that the partial averaging of the quadrupole tensor by rapid rotation about the symmetry axis of the water molecule should greatly reduce the quadrupole relaxation of deuterium. 
